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PLAINTIFF'S EXHIBIT No. 1

Packages containing the rods for reba])bitting are received

each day. They are shipped to Plaintiif corporation from three

princii)al sources: automotive supply merchants frequently

called "jobbers" (for exami)le, Western Auto Sup])ly Company,

Chanslor and Lyon Stores, CoUyear Motor Sales Company, et

cetera) representing about 85 per cent of the rods received ])y

Plaintiff coT'poration ; commercial accounts (for example, Barker

Brothers, Clreyhound Stages, Bakei- Ice Machine Company, et

cetera) representing a])proximately 10 [)er cent of the rods re-

ceived by Plaintiif corporation, and automobile dealers (for

example, Paul G. Hoffman Company, Howard Auto Company,

Greer Robbins Company, et cetera) representing about 5 ])er

cent of the rods received by Plaintiif corporation. When the vari-

ous ])ackages of rods are received they are ])iled at or near the

doorway of Plaintiff corporation as shown (above). Each ship])er

does not make his shipments daily but are only sent to Plaintiff

corporation when sufficient accumulation warrants their shi])-

ment. They are received in packages varying from one to one

hundred rods per package, h(nvever, averaging from twenty to

sixty rods per package. They are brought in by either shi])pers

own delivery service, by parcel post, or by various light trucking

companies, or deliver}^ services. About per cent of the rods

sent in l)y automotive supply merchants i. e. "jobbers" are

shipped to Plaintiff in Plaintiff corporation's boxes from which

the rods rebabbited by plaintiff corporation have been sold. That

is, the "jobber" in selling one of Plaintiff corporation's rods

to a garage man or other purchaser removes from the box the

rod delivered to him by Plaintiff corporation and takes the rod

which the garage man has brought in for exchange and places

it into the box from which Plaintiff' corporation's rod was re-

moved. This is only done for the purpose of enabling the "job-

ber" to keej) the various sizes of rods segregated, otherwise in

order to make up his invoice list for shipment to Plaintiff cor-

])oration it is usually necessary for the shipper to place an iden-

tification tag on the rod.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Pit's Ex.

No. 1. Filed 5/29/40. R. S. Zimmerman, Clerk. By P>. B. Han-

sen, Peputy Clerk.





PLAINTIFF'S EXHIBIT No. 2

After the ])ackages of rods ave left at or near the (h)or they

are removed inside. Then each i)aekage is opened and the rods

enclosed are cheeked against the ship])ers invoice and the invoice

corrected if necessary (as shown above). Plaintiff corporation

reserves the right to correct all invoices in accordance with the

actual shipments of rods by customers. Any instructions for re-

babbitting are removed from the package. About 10 ])er cent of

the rods received call for a si^ecial specification or order for re-

])abbitting. This special specification or order is occasioned In'

the crankshaft having been worn or gromid smaller so that the

caj) end of the rod must itself be smaller. As previously indicated

many of the rods are shipped in Plaintiff corporation's boxes.

If they are shipped loose the identification tags are removcnl

from the rods. Then the boxes and tags removed from the pack-

ages are discarded.

[Endorsed]: No. 43:1— M. .Morris (\). v. U. S. A. Plf's Ex.

No. 2. Filed 5/29/40. R. S. Zimmerman, Clerk. By I]. B. Han-

sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 3

The rods are then ])ile(l on a table in i^vonps according to

theiv respective sizes and the i)in bushings are removed. These

\)m bushings are the Imshings at the shank end of the rod. About

one lialf of the vods rebattitted by Plaintiif corporation use ])in

l)ushings. The other half are of a clamp type shank end and using

no such ])in bushings this operation of removal is not necessary.

And sometimes the instructions received read "Do not change

bushings." These pin bushings are of two types: Those with a

thin wall which cannot be pressed out and which must be there-

fore pounded out by means of a cold chisel and hammer as shown

ab(^ve while

[Endorsed]: No. 433— Al. Morris Co. v. U. S. A. Plf's Ex.

No. 3. Filed 5/29/40. E. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 4

Other pin l)ushings have a heavy wall and are removed by use

of an ordinary arbor press as shown above. It is nuich simpler

and faster to remove the bushings in this manner.

[Endorsed]: No. 4:^)8—M. Morris (\). v. IJ. S. A. Pit's Ex.

No. 4. Filed 5/29/40. R. S. Zimmerman, derk. By H. \l. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 5

On about one half of the rods it is necessary to remove tlu>

bolts and nuts which fasten the cap to the shank and replace these

bolts and niits with auxiliary bolts and nuts which have alread}'

been dipped in solder. The nuts and bolts so removed are ])laced

in a box and later replaced on the rods in place of the auxiliary

nuts and bolts when the rebabbitting })rocess is completed. The

same cap always goes back on the same shank otherwise in the

centrifugal casting the babbitt will leak. However, on Ford prod-

ucts the bolts are not removed for the reason that no bolts are

made, but rather, a stud has been forged with the shank and

cannot be removed. However, the nuts are similarly changed and

for the same reason as in the case of the other rods. The reason

for this o])eration is that on about one half of the types of rods

the nuts and bolts have never been inunersed in solder, and it

is desired to rebabbitt the rod so that its appeai'ance resembles

that of its original condition as nearly as possible. On the other

one half of the rods, that is on the rods on which the nuts and

l)olts have previously to the time received by Plaintiff corpora-

tion been immersed in solder, there is no necessity for this opera-

tion, and the nuts and bolts are merely tightened if they are

loose. The tightening of the nuts and bolts is accomplished by

means of an ordinary hand socket wrench attached to a slowly

revolving power driven spindle operated by means of a foot lever

as shown above. The oi)posite end of this spindle revolves in the

opposite di]'ection and is used in loosening and removing the

nuts and bolts, by the same type socket.

[Endorsed]: No. 433—M. Morris (V). v. U. S. A. Plf's Ex.

No. 5. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. ()

Then tlie bal)bitt is melted from the bearing- end of tlie rod

by placing that end into a low temperature pot of molten babbitt

which the night man prepares by lighting the oven at ai)])roxi-

mately five o'clock in the morning in ])reparation for the days

i-nn. It is heated with an ordinary gas stove luirncM-. This opera-

tion is illustrated in the right half of the above i)icture. After

most of the babbitt is removed by this method, the remainder of

tlie adhering bab})itt or dross which sometimes clings to the rods

is removed l)y di])j)ing them into the dross pots shown to the

left in the above picture. ^Phe dross ])ots kee]) a soluti(m of molten

babbitt at a higher temperature. In order to keep the babbitt

at a sufficiently high temperature three a])proximately one half

gallon pots are used. The reason for th(» babbitt being removed

by two operations is that the babl)itt in the low temperature

receptacle may be used by Plaintiff cor])oration for rebabbitting,

while the higher temi)eratures in the dross ])ots s])oil the babbitt

for such use.

[Endorsed]: No. 433—M. Morris (\\ v. U. S. A. Pit's Ex.

No. 6. Filed 5/29/40. R. S. Zimmerman, derk. By B. B. Han-

sen, Deputy Clerk.





PJ.AINTIFF'S EXHIBIT No. 7

Close-up of operation illustrated in i)ieture 6.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Pit's Ex.

No. 7. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-
sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 8

Aftev any remaining babbitt is chipped oft* witli a cliisel, tlie

bearing end of the rod is then dipped into a sohition of liydro-

chloric acid. The acid acts as a cleaning agent. The acid A^at is

under the wooden cover shown at the right in tlie above i)icture.

Then the bearing end of the rod is dipped into a molten tin or

solder shown on the left in the above picture. This solder or tin

acts as a flux or bond when the babbitt is cast against it.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 8. Filed 5/29/40. R. S. Zimmerman, (Uerk. By B. 11 Han-
sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 9

Then the nuts are removed from the bolts lioldini^- tlu» cap to

the bearing end of tlie rod and by nieans of a sliarp l)low the cap

is removed from the bearing end of the rod, and a steel se])arator

is inserted between the cap and the bearing end of the rod on

each side where the ca]) joins the rod as shown above. Tliese

separators prevent tlie rod and ca]) from casting together when
tlie bab])itt is rel)abbitted. The same ])ower driven socket wrencli

described in pictnre nnmber 5 is nsed for the removing of tbe

nuts and for the repUicing of th(> nuts wlien the separators liave

])een inserted. Separators are not used in rebabbitting rods for

Model A Ford engines for the reason the ca]) is cast to the bear-

ing end of the rod.

[Endorsed]: No. 4P,3—M. Morris Co. v. U. S. A. Pit's Ex.

No. 9. Filed 5/29/40. R. S. Zimmerman, ('lerk. By B. B. Han-

sen. Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 10

Any oil holes appearing in various j)la('es on the ca]) or the

bearing end of the rod (varying with the type of rod) are])lugged

with asbestos wicking as shown above. In some instances small

eork stoppers are used and even tooth ])i('ks on the smaller rods.

This caulking process prevents the balilntt from ])]ugging up the

oil holes.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 10. Filed 5/29/40. R. S. Zimmerman, Clerk. JW Jl B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 11

The rods are tlien taken to tlie ceiitTit'iionl castiiio- niacliiiies

wliicli were built by Plaintiff:' corpovation for its own nse. There

are two of these machines because it takes the babbitt about fif-

teen seconds to cast and thus one operator can run the two ma-
chines. Each of these centrifugal casting machines consists of a

revolving shaft on which is mounted a mold holder shown a})ove.

This mold holder is opened by means of a foot lever and the

bearing end of the rod is jilaced between the molds which cu])

over each side of the bearing end. The illustration above shows

the operator with his right hand covering the r,hank end of the

rod with the bearing end in l:etween the open mold. When the

foot lever is released the outer i)art of the mold seen in the ])ic-

ture snaps back against the bearing end of the rod holding the

rod securely so that it makes a perpendicular axis to the shaft

on which the mold holder is mounted.

[Endorsed]: No. 433—M. Morris (\). v. U. S. A. Plf's Ex.

No. 11. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 12

'I'lie mold holder is incased inside a pancake shaped container

which is mounted perpendicular to the floor. The center of the

door to the container has a hole in it approximately eight inches

in diameter. Through this aperture a small trough is affixed as

shown above. The small end of the trough leads down into the

outer face of the mold which is open. Then when the rod has

been set in the mold holder as ])reviously described, the door

of the container is closed, and by means of a foot lever the shaft

and mold start to revolve spinning the rod with the bearing end

as an axis. As the shaft, mold and rod are spun, an operator

pours molten babbitt into the trough. The babbitt runs down into

the bearing end of the rod and the centrifugal force spreads it

evenly over the inside curved surface of the bearing and of the

rod.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 12. Filed 5/29/40. R. S. Zhnmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 13

A certain percentage of the rods must be Teba])bitted by hand

—about 20%.

In this operation the man who does the hand-casting dii)s his

own rods in the acid and tin for the reason that tlie phice where

lie works is too far away from the ordinary dipping pit. In the

hand-casting the cap is cast separately from the shank by placing

either the cap or the shank flat between two molds which cup on

each side of either the shank or cap. Between the rod and the

mold there is wedged an asbestos wicking to prevent leaks; then

the operator pours the molten babbitt through a hole in the top

of the mold and it drops through to the inside of either the cap

or the shank, whichever part is being babbitted. The surphis

babbitt is then chipi)ed off by an operator.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. PU's Ex.

No. 13. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 14

Then the rods are dipped into an oakite tank as shown above

for cleaning.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 14. Filed 5/29/40. R. S. Zinimernian, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 15

Then the steel separator shims are removed by the means of

the socket wrench shown in picture numl^er five, and any auxil-

iary nuts and bolts are removed and the originals replaced.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Pit's Ex.

No. 15. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-
sen, Deputy Clerk.





PLAINTIFF'S EXIIIBI^r No. 1()

However, before the cap is fastened to the bearing end of tlie

rod any Tagged edges of bab])itt which may have adhered w-here

the shims separated the cap from the bearing end of tlie rod are

removed by holding the open face of the cap or the o])en face

of tlie bearing end of the rod against the revolving sandpaper

disc as sliown above.

[Endorsed]: No. 433—M. Morris (\). v. U. S. A. Plf's Ex.

No. 16. Filed 5/29/40. R. S. Zimmerman, Clerk. By P>. 11 Han-

sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 17

Tlio caj) is re[)lace(l on tlie rod using tlie original ])olts and
nuts, the removal of whicli was described in Picture 5. A power
driven socket wrench is used in performing this operation.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 17. Filed 5/29/40. R. S. Zinnnerman, Clerk. By B. B. Han-
sen, Deijuty Clerk.





PLAINTIFF'S EXHIBIT No. 18

The operator cleans out the oil lioles by use of a drill press

as shown in this picture.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 18. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-
sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 19

The oil hoJes are not always the same size. Accordingly, the

operator nses a second drill press with a larger drill to perform

the same operation shown in Picture 18. This removes the neces-

sity for frequently changing- drills.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. PIf's Ex.

No. 19. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-
sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 20

The rods are now dipped in a rust i)reventative and are then

hung on a rack to dry,—as shown in above picture.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 20. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 21

T]ie Tod is now placed in a lathe and the ])al)bitt is bored,

faced and chamfered. The latter two operations finishes the hear-

ing to standard width.

[Endorsed]: No. 433—M. Morris (\). v. U. S. A. Plf's Ex.

No. 21. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 22

The lathe used in the above picture is identical with the ouv,

shown in Picture 21, however it is used for tinishing babbitt

bearings to special undersizes as ordered by the customer. About

20 7r of the connecting rods rebabbitted by the plaintiff are bored

to special undersizes for the reason that the crankshafts of the

automobiles in which they are to be placed have been reground

in order to correct for the wear which has resulted from long

operation.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 22. Filed 5/29/40. P. S. Zimmerman, Clerk. P.y P>. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 23

Approximately fifty per cent of the beai'ino^s have oil pockets

which are cut by a hand niillino- machine as shown in the above

picture.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 23. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-
sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 24

On Model A Ford connecting rods in wliicli tlie l)a))l)itt was
cast witliout the use of separator sliinis, it is necessary to cnt the

babhitt tlirongli the centev of the bearino- in order to free tlie

cap from the sliank. This o])eration also leaves an oil g-roove or

relief which facilitates lubrication. This operation is performed
by a slotting tool as shown in the above ])icture.

[Endorsed]: No. 433—M. Morris (\). v. U. S. A. Plf's Ex.

No. 24. Filed 5/29/40. R. S. Zimmerman, derk. By B. B. Han-
sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 25

The Model A connecting rods are now on a saw ta))le in wliicli

a rotating saw blade cuts the babbitt flange to coni])lete the se])-

arating operation as shown in Picture 24. This also cuts the

necessary oil relief groove through the tlange.

[Endorsed]: No. 43:]—M. Morris (^o. v. U. S. A. Pit's Ex.

No. 25. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 26

About one half of tlie connecting- rods rel)a})bitted require

new l)u.shings in small end of the shank. These are installed by a

hand o])erated arbor press, as shown above.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 26. Filed 5/29/40. R. S. Zimmerman, Clerk. By Jl B. Han-
sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 27

The outer edge of the ])abbitt flange is now faced hy a special

tool phiced in a drill press. Approximately 50 y; of the rods re-

babbitted were of a type that required this operation, which is

shown in the above j)icture.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 27. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-
sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 28

All Model A Ford and six-cylinder ('hevrolet rebabbitted con-

necting rods require an oil groove on the face of the bearing

which is cut in the shape of a figure 8 by hand operated oil

groover as shown in the above picture.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 32. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. II Han-
sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 29

Certain Pontiac bearings require a continuous oil groove

around the center, which is cut ])y the center oil groover shown

in the al)ove picture.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 29. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. :]()

All ba])l)itt bearings except the twenty ])eT cent which are fin-

ished to s])eeial undersize on th(» lathe shown in Picture 22 are

now finished to size by a hydraulicly operated broaching machine

as sliown in tlie above picture. The broaching tool which is used

for this operation is held in the workman's riglit hand. It is com-

])osed of a number of liorizontal cutters each of which removes

about .0005 as the tool is forced through the hearing by the hy-

draulic pressure.

[Endorsed]: No. 438— i\l. Morris Co. v. U. S. A. Plf's Ex.

No. 80. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 31

Model A Ford connecting rods are fitted witli a vi^vy thin

bushing which l^ecomes somewhat damaged and l^urred when be-

ing pressed in ])y the arbor j)ress shown in Picture 26. Tliis is

corrected by placing the connecting rods in a bench drill press in

which a chamfering tool is used as shown in the above i)icture.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.
No. 31. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. Jl Han-
sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 32

All connecting rod bearings are now given a final ins])ection

and the nuts holding the connecting rod caps in place are loosened

to enable the workman to make certain that the bolt or stud

threads have not been stripped. The nuts are loosened by a j)ower

operated socket wrench as shown in the above picture.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Pit's Ex.

No. 32. Filed 5/29/40. R. S. Zimmerman, Clerk. By 13. P>. Han-
sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 1

Packages containing the rods for re])a])bittiiig are received

each day. They are shii)])ed to Plaintiff corporation Ironi three

principal sources: automotive sujjply merchants frequently

called ^'jobbers" (for example, Western Auto Supp^ly (\)inpany,

Chanslor and Lyon Stores, Collyear Motor Sales (^ompan\', et

cetera) representing about 85 per cent of the rods rcM-eived by

Plaintiff corporation; commercial accounts (for exampk', Barker
Brothers, Greyhound Stages, Baker Ice Machine C\)mpany, et

cetera) representing a])])roximately 10 ])er cent of the rods re-

ceived by Plaintiff corporation, and automobiU' dealers (for

example, Paul G. Hoffman Company, Howard Auto Com])any,

Greer Bobbins Company, et cetera) representing about 5 per

cent of the rods received by Plaintiff* corporation. When the vari-

ous packages of rods are received they are i)iled at or near the

doorway of Plaintiff corporation as shown (above). Each ship])er

does not make his shipments daily but are only sent to Plaintiff

corporation when sufficient accumulation warrants their ship-

ment. They are received in ])ackages varying from one to one

hundred rods per package, however, averaging from twenty to

sixty rods per package. They are brought in by either ship])ers

own delivery service, by ])arcel post, or by various light trucking

companies, or delivery services. About ]wv cent of the rods

sent in by automotive supply merchants i. e. ''jobbers" aic

shipped to Plaintiff in Plaintiff corporation's boxes from which

the rods rebabbited by plaintiff corporation have been sold. That

is, the "jobber" in selling one of Plaintiff cor])orati()irs rods

to a garage man or other purchaser removes from the box the

rod delivered to him by Plaintiff corporation and takes the rod

which the garage man has brought in for exchange and i)lac'es

it into the box from which Plaintiff corporation's rod was re-

moved. This is only done for the purpose of enabling the ''job-

ber" to keep the various sizes of rods segregated, otherwise in

order to make up his invoice list for shi])ment to Plaintiff cor-

poration it is usually necessary for the shi])])er to place an iden-

tification tag on the rod.

[Endorsed]: No. 433—M. Morris Co. v. I^. S. A. Pit's Ex.

No. 1. Filed 5/29/40. R. S. Zimmerman, Clerk. By I»>. B. Han-

sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 2

After the packages of rods are left at or near tlie door they

are removed inside. Then each package is oi)ened and the rods

enclosed are checked against the shippers invoice and tlie invoice

corrected if necessary (as shown above). Plaintiff corporation

reserves the right to correct all invoices in accordance with the

actual shipments of rods by customers. Any instructions for re-

babbitting are removed from the package. About 10 per cent of

the rods received call for a special specitication or order for re-

babbitting. This s])ecial specification or order is occasioned l)y

the crankshaft having been worn or ground smaller so that tbe

cap end of the rod must itself be smaller. As in'eviously indicated

many of the rods are shipped in Plaintiff cor})()ration's boxes.

If they are shipped loose the identification tags are removed

from the rods. Then the boxes and tags removed from the ])ack-

ages are discarded.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 2. Filed 5/29/40. R. S. Zimmerman, Clerk. By 11 B. Han-

sen, Deputy Clerk.





PLAINTIP^F^S EXHIBIT No. :i

The rods are then ])ile(l on a table in .iiroii})s accoi'ding to

theii* respective sizes and the pin bushings are removed. These

])in bushings are the l)ushings at the shank end of tlie rod. A))ont

one lialf of tlie rods rebattitted by Plaintiff ('or])oration use i)in

bushings. The other half are of a clani]) type shank end and using

no such ])in bushings this operation of removal is not necessary.

And sometimes the instructions received read "Do not change

bushings." These i)in bushings are of two types: Those with a

thin wall which cannot be ])res£ed out and which must be tluM-e-

fore pounded out by means of a cold clnsel and liammcM' as shown

above wliile

[Endorsed]: No. 433— xAI. Morris Co. v. U. S. A. Plf's Ex.

No. 3. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. 15. Han-

sen, Deputy Clerk.





Pl.AINTIFF'S EXHIBIT No. 4

Other pin l)iishings have a heavy wall and are i-enioved by use

of an ordinary arbor press as shown above. It is much simpler

and faster to remove tlie bushings in this manner.

[Endorsed]: No. 433—M. Morris (^o. v. U. S. A. Plf's Ex.

No. 4. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 5

On about one half of the rods it is ncH-essary to i-eniove tlie

bolts and nuts which fasten the cap to the shank and replace these

bolts and nuts with auxiliary bolts and nuts which have already

been dipped in solder. The nuts and holts so removed are placed

in a box and latei' replaced on the rods in jjlace of the auxiliary

nuts and bolts when the rebabbitting- process is c()m[)leted. The
same cap always goes back on the same shank otherwise in the

centrifugal casting the babbitt will leak. However, on Ford prod-

ucts the bolts are not removed for the reason that no bolts are

made, but rather, a stud has been forged with the shank and

cannot be removed. However, the nuts are similarly clumged and

for the same reason as in the case of the other rods. The reason

for this operation is that on about one half of the tyj)es of rods

the nuts and bolts have never been immersed in solder, and it

is desired to rebabbitt the rod so thai its a])pearance resembl(\s

that of its original condition as nearly as ])ossible. On the other

one half of the rods, that is on the rods on which the nuts and

bolts have previously to the tim(> receivcMl by Plaintiff corpoi'a-

tion been immersed in sohk'r, there is no necessity for this opera-

tion, and the nuts and bolts are merely tightcMunl if they are

loose. The tightening of the nuts and bolts is accomplished by

means of an ordinary hand socket wrench attached to a slowly

revolving power driven spindle operated by means of a foot lever

as shown above. The opposite end of this s})indle revolves in the

opposite direction and is used in loosening and removing the

nuts and bolts, by the same type socket.

[Endorsed]: No. 433— iM. Morris Co. v. IT. S. A. l^lf's Ex.

No. 5. Filed 5/29/40. R. S. Zimmerman, Clerk. Jiy H. B. Han-

sen, Deputy Clerk.
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PLAINTIFF'S EXHIIUT No. (>

Then the bahbitt is melted from tiie bearing end of tlie rod

by placing that end into a low temperature pot of molten babbitt

which the night inan prepares by lighting the oven at ap])roxi-

mately five o'clock in the morning in i)rei)arati()n for the days
rnn. It is heated with an ordhiary gas stove l;urner. This opera-

tion is ilhistrated in the right half of the above picture. After

most of the ba])bitt is removed by this method, the remainder of

the adhering babbitt or dross which souietiuies clings to the rods

is removed by dij)ping them into the dross pots shown to the

left in the above picture. The dross pots keej) a solution of molten

ba])bitt at a higher teuiperature. In order to kee]) the babbitt

at a sufficiently high teui])erature thrc(> ap])roximately one half

gallon pots are used. The reason for the babbitt being i-euioved

l)y two operations is that the babbitt in tlu^ low temi)erature

receptacle may be used l)y Plaintiff corporation for rebabbittiu';',

while the higher tem])eratures in tlu^ dross pots si)oil the babbitt

for such use.

[Endorsed]: No. 4:]:]— :\I. .Morris (\). v. U. S. A. Plf's Kx.

No. 6. Filed 5/29/40. R. S. Zinmiermau, Clerk. By B. B. Han-

sen, Deputy Clerk.





PJ.AINTIFF'S EXHIBIT No. 7

Close-iip of operation illustrated in picture ().

[Endorsed]: No. 433—M. Morris (\). v. U. S. A. Pit's Ex.

No. 7. Filed 5/29/40. R. S. Zimmerman, Clerk, liy Jl B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 8

After any remaining babbitt is chipped oft* witli a cliisel, the

bearing end of the rod is then dipped into a sohition of liydro-

ehloric acid. The acid acts as a cleaning agent. The iwul vat is

under the wooden cover shown at tlie riglit in tlie above picture.

Then the bearing end of the rod is di])i)ed into a molten tin or

solder shown on the left in the above picture. This solder or tin

acts as a flux or bond when the babbitt is cast against it.

[Endorsed]: No. 433—M. Morris (^o. v. U. S. A. Plf's Ex.

No. 8. Filed 5/29/40. R. S. Zimmerman, Clerk. \W H. H. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 9

Then the nuts are removed (roni tlie bolt^^ lioldin,^- the cap to

the bearing end of the vod and by means of a shav}) l)lo\v the eaj)

is removed from tlu^ bearino- cud of tlu^ rod, and a steel separator

is inserted between the cap and tlie bearing- end of tlie rod on

eaeli side where tlie ca]) joins tlie rod as shown above. These

separators j)revent the rod and cap from casting togethcM- when

the babbitt is rebabbitted. The same ])ower driven socket wrench

described in picture number 5 is used for the removing of the

nuts and for the replacing of the nuts v.Ihmi the separators have

been inserted. Separators are not used in reliabbitting rods for

Model A Ford engines for the reason the ca]) is cast to the bear-

ing end of the rod.

[Endorsed]: No. 483—M. Morris Co. v. U. S. A. Plf's Ex.

No. 9. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 10

Any oil holes appearing in various places on the ca]) or the

bearing- end of the rod (varying with the ty])eof rod) are])lngged

with asbestos wicking as shown above. In some instances small

cork stoppers are used and even toothpicks on the smaller rods.

This caulking process prevents the bal)bitt from plugging up the

oil holes.

[Endorsed]: No. 433—M. Morris (^). v. IT. S. A. Plf's Ex.

No. 10. Filed 5/29/40. R. S. Zimmerman, Clerk. IJy 11 B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 11

The rods are then taken to tlie ceiitrifiio;.! castino- macliines

which were built by Plaintiif corporation for its own use. Tliere

are two of these machines because it takes the babbitt a])()nt fif-

teen seconds to cast and thus one operator can run the two ma-
chines. Each of tliese centrifugal casting machines consists of a
revolving shaft on which is mounted a mold holder shown above.

This mold holder is opened hy means of a foot lever and the

bearing end of the rod is placed between the molds which cup
over each side of the bearing end. The illustration above shows
the operator with his right hand covering the shank end of the

rod with the bearing end in between the ojxmi mold. When the

foot lever is released the outei' ])art of the mold seen in the pic-

ture sna]>s back against the bearing end of* the rod holding the

rod securely so that it makes a ])erpendicular axis to the shaft

on which the mold holder is mounted.

[Endorsed]: No. 433—iM. Morris Co. v. U. S. A. I^lf's Ex.

No. 11. Filed 5/29/40. R. S. Zhnmerman, (/lerk. liy B. B. Han-
sen, Deput}' Clerk.
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PLAINTIFF'S EXHIBIT No. 12

Tlie mold holder is incased inside a pancake shaped container

which is mounted perpendicular to tlie floor. The center of the

door to tlie container has a hole in it approximately eight inches

in diameter. Through tliis aperture a small trough is affixed as

shown a])ove. The small end of the trough leads down into the

outer face of the mold which is o])en. Then when the rod has

been set in the mold holder as previously described, the door

of the c(mtainer is closed, and by means of a foot lever the shaft

and mold start to revolve spinning the rod with the bearing end

as an axis. As the shaft, mold and rod are spun, an operator

pours molten babbitt into the trough. The babbitt runs down into

the bearing end of the rod and the centrifugal force spreads it

(»venly over the inside curved surface of tbc bearing and of the

rod.

[Endorsed]: No. 4:3:1—M. Morris Co. v. U. 8. A. Plf's Ex.

No. 12. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 13

A certain percentage of tlie i*ods must be reba])bitte(l by liand

—about 20%.

In this operation the man who does the liand-casting di])s liis

own rods in the acid and tin for the reason tliat tlie phace where

lie works is too far away from the ordinary dipi)ing ])it. In the

hand-casting the cap is cast sei)arately from the shank })y ])lacing

either tlie cap or the shank flat between two molds which cuj) on

each side of either the shank or cap. Between the rod and the

mold there is wedged an asbestos wicking to prevent leaks; then

the operator pours the molten babbitt through a hole in the to])

of the mokl and it dro])s through to the inside of either the ca])

or the shank, whichever i)art is being babbitted. The surplus

babbitt is then clii])])ed off by an ()i)erator.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 13. Filed 5/29/40. R. S. Zimmerman, Clerk. P>y H. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIJ^T No. 14

Then tlie vocls are dipped into an oakite tank as shown above

for cleaning.

[Endorsed]: No. 433—M. Morris (^o. v. U. S. A. Pit's Ex.

No. 14. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-
sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 15

Then the steel separator sliinis are removed by tlie means of!

the socket wrench shown in ])ictnre number five, and any auxil-

iary nuts and bolts are removed and the originals replaced.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 15. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFP^'S EXHIBIT No. IG

Ilowevci', before the cap is Castened to the beavinu,' end of tlie

rod any ragged edges of bab])itt wliich may have adhered wliere

the shims separated the cap from tlie Ijearing end of the rod are

removed by hohling tlie oj)en face of* the ca]) or tlie open face

of the bearing end of the rod against the revolving sand))ai)er

disc as shown above.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 16. Piled 5/29/40. R. S. Zimmerman, Clerk. \W U. H. Han-

sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 17

The caj) is replaced on tlie rod using tlie ovii^inal l)olts and

nuts, the removal of which was described in Picture 5. A power

driven socket wrench is used in performing this operation.

[Endorsed]: No. -1:P>3—M. Morris Co. v. U. S. A. Pit's Ex.

No. 17. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen. Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 18

Tho operator cleans out tlie oil holes by use of a drill press

as shown in this picture.

[Endorsed]: No. 433—iM. Morris Co. v. U. S. A. Pit's Ex.

No. 18. Filed 5/29/40. R. S. Zimmerman, C^erk. By B. B. Han-

sen, Deputy Clerk.





Pl.AINTIFF'S EXHIJ3IT No. 19

The oil holes are not always the same size. Accordingly, the

operator nses a second drill press with a hirger drill to 2>erform

the same operation shown in Picture 18. This removes the neces-

sity for frequently changing- drills.

[Endorsed]: No. 4-33—M. Morris Co. v. U. S. A. Plf's Ex.

No. 19. Filed 5/29/40. R. S. Zimmerman, Clerk. By P. B. Han-

sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 20

The rods are now clipped in a rust preventative and are tlien

hung' on a rack to dry,—as shown in above picture.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Pit's Fx.

No. 20. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 21

The rod is now placed in a lathe and the l)al)bitt is bored,

faeed and chamfered. The latter two operations finishes the bear-

ing to standard width.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 21. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 22

The lathe used in tlie above i)ictuve is identical with the one

shown in Picture 21, however it is used for tinisliing babl)itt

bearings to special undersizes as ordered by the customer. About
20% of the connecting- rods rebabbitted by the plaintiff are bored

to special undersizes for the reason that the crankshafts of the

automo])iles in wliich they are to be placed have })een reground
in order to correct for the wear which lias resulted from long

operation,

[Endorsed]: No. 433—M. ^lorris Co. v. U. S. A. Plf's Ex.

No. 22. Filed 5/29/40. R. S. Ziinnierman, Clerk. \W H. II Han-
sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 23

AppToxiniately fifty per cent of the beariiii^s have oil pockets

wliich are cut by a hand milling machine as shown in the al)()ve

picture.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Plf's Ex.

No. 23. Filed 5/29/40. R. S. Zimmerman, Clerk. By 11 B. Han-
sen, Deputy Clerk.





PLAINTIFF'S EXHIJ^IT No. 24

On Model A Ford connecting rods in wliicli the l)al)l)itt was

cast without tlie use of separator shims, it is necessary to cut tlie

babhitt through the center of the bearing in order to free tlie

cap from the shank. This operation also leaves an oil groove or

relief which facilitates lubrication. This o])eration is performed

by a slotting tool as show-n in the ahovc^ picture.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Pit's Ex.

No. 24. Filed 5/29/40. H. S. Zimmerman, derk. By B. B. Han-

sen, Deputy Clerk.





PLAINTIFF'S FXHIBIT No. 25

Tlie Model A connecting I'ods are now on a saw table in wliicli

a rotating saw blade cuts the babbitt tlange to complete tlie sej)-

arating oi)eration as shown in Picture 24. This also cuts the

necessary oil relief groove through tlie Hange.

[Endorsed]: No. 438—M. Morris (\). v. U. S. A. Pit's Ex.

No. 25. Filed 5/29/40. R. S. Zimmerman, Clerk. By P>. Jl Han-

sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 2()

About one half of the eonnectiiig- rods i'e))abbitted ve(iuire

new l)ushings in small end of the shank. These are installed by a

hand operated arbor press, as shown above.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Pit's Ex.
No. 26. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-
sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 27

Tlie outer edge of the babl)itt tlan.ge is now faced by a special

tool placed in a drill press. Approximately SO*"/; of the rods re-

babbitted were of a type that required this operation, which is

shown in the above ])ictnre.

[Endorsed]: No. 438—.M. Morris Co. v. U. S. A. Flf's Ex.

No. 27. Filed 5/29/40. R. S. Zimmerman, Clerk. By B. B. Han-
sen, Deputy Clerk.





Pl.AlNTIPF^S EXHIBIT No. 28

All Model A Povd and six-c-yliiider Clicviolet rebahbitted con-

necting rods require an oil i^T'oove on the face of* the bearing

whieh is cut in the shape of a figure 8 by hand operated oil

groover as shown in the above picture.

[Endorsed]: No. 438—M. Morris (b. v. U. S. A. Plf's Ex.

No. 32. Filed 5/29,/4(). R. S. Zimmerman, Clerk. By B. H. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 29

Certain Poiitiac bearings require a continuous oil groove
around the center, which is cut hy the center oil groover shown
in the al)ove picture.

[Endorsed]: No. 433—M. Mori-is Co. v. IT. S. A. Plf's Ex.

No. 29. Filed 5/29/40. R. S. Zinuneiiuan, (Merk. P>y II B. Han-
sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT Xo. :>,()

All babbitt bearings except the twenty per cent which ai'e tin-

ished to special undersize on the lathe shown in lecture 22 are
now tinished to size by a hydraulicly operated broaching machine
as shown in the above picture. The broaching tool which is used
for this operation is held m the workman's right hand. It is com-
posed of a number of horizontal cutters each of which removes
about .0005 as the tool is forced through tlu^ bearing by the hy-
draulic j)ressure.

[Endorsed]: Xo. 433—M. Mori-is Co. v. U. S. A. Plf's Ex.
No. 30. Filed 5/29/40. R. S. Zimmerman, derk. By B. B. Han-
sen, Deputy Clerk.
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PLAINTIFF'S EXHIBIT No. 31

Model A Ford coiiiiectiiig- Tods arc fitted with a very thin

bushing which becomes somewhat damaged and burred when be-

ing pressed in l)y the arbor press shown in Picture 26. Tliis is

corrected by placing the connecting rods in a bencii drill press in

which a chamfering tool is used as shown in the above picture.

[Endorsed]: No. 133—M. Morris Co. v. U. 8. A. Plf's Ex.

No. 31. Filed 5/29/10. E. S. Zimmerman, Clerk. By U. IJ. Han-

sen, Deputy Clerk.





PLAINTIFF'S EXHIBIT No. 32

All connecting rod bearings are now given a tinal insi)ecti()n

and the nuts holding the connecting rod caps in place are loosened

to enable the workman to make certain that the bolt or stud

threads have not been stripped. The mits are loosened by a j)()wer

ox)erated socket wrench as shown in the above picture.

[Endorsed]: No. 433—M. Morris Co. v. U. S. A. Pit's Ex.

No. 32. Filed 5/29/40. R. S. Zimmerman, CUerk. By P. H. Han-
sen, Deputy Clerk.
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